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Parfeniuk O.V. Formation of graphic competence of future specialists of 
industrial machinery engineering in higher education institutions by means of four-
dimensional graphics. – Qualifying scientific work as a manuscript.  
The thesis for attaining the Candidate Degree in Pedagogy (Doctor of Philosophy) in 
specialty 13.00.04 – Theory and Methodology of Professional Education. – National 
University of Water and Environmental Engineering the Ministry of Education and Science 
of Ukraine, Rivne, 2020. 
The thesis substantiates and suggests innovative ways of organizing professional 
training of future specialists in the field of mechanical engineering in higher education 
institutions by means of four-dimensional graphics. The essence and the content of the 
components of graphic competence of future specialists in the field of mechanical 
engineering (motivational, cognitive, actional, and social), the criteria and the indicators are 
revised and specified, i.e. value-oriented, cognitive, operational (motivation of 
undergraduate students to the formation and gradual improvement in graphic design 
activities applying professional knowledge of information and communication technologies 
and computer-aided design tools. 
It is established that the effective influence on the process of forming the discussed 
phenomenon will be achieved through the implementation of a number of pedagogical 
conditions. The implementation of the first pedagogical condition of forming a motivational 
attitude to the formation of graphic competence and the need for self-actualisation provided 
the formation of the integrity of motivational and cognitive-actional components of graphic 
competence with the emphasis on updating ideas about graphic design activities using four-
dimensional graphics and the mechanisms for its implementation. The means of 
implementing the second pedagogical condition, i.e. deepening the knowledge in graphic 
disciplines by using CAD and information technologies, promotes the formation of future 
mechanical engineering experts’ ability to effectively use CAD and IT in their work that 
promotes establishing their own professional position, formation of positive professional I-
concept without which it is impossible to work in a team and adequately self-assess their 
abilities and capabilities in the labour market. Implementing the third pedagogical condition 
of using an integrative approach in the study of graphic disciplines by means of four-
dimensional graphics allowed identifying and applying almost all opportunities for effective 
training of future specialists in mechanical engineering in technical higher education 
institutions for integration and systematic work of research and teaching staff as well as 
undergraduate students in the academic process. 
The identified pedagogical conditions allowed designing the structural and functional 
model considering the focus of each pedagogical condition on the formation of the 
competence components (motivational, cognitive, actional, and social) of future specialists 
in mechanical engineering, which are determined by a set of criteria and indicators formed 
by using certain technologies and methods during taking the special course “Modelling 
technical objects by means of four-dimensional graphics with SolidWorks”. The structural-
22 
 
functional model is aimed at comprehensive implementation of the pedagogical conditions 
identified in the study and the expansion of graphic knowledge, skills, and abilities of 
undergraduate students in graphic design activities. 
The efficiency of implementing the proposed changes in the academic process is 
confirmed by the positive results of experimental research, the reliability and objectivity of 
which are determined based on the use of mathematical statistics, definition and 
interpretation of 𝜒2 – Pearson criterion. 
Keywords: institutions of higher education, future specialists in the field of industrial 
machinery engineering, graphic training, graphic competence, information technologies, 
computer-aided design systems, four-dimensional graphics. 
 
